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In the title molecule, C 2 oH 19 N 3 04S, the heterocyclic thiazine 
ring adopts a half-chair conformation with the S and N atoms 
displaced by 0.492 (6) and 0.199 (6) A, respectively, on 
opposite sides from the mean plane formed by the remaining 
ring atoms. The ethanone group lies at an angle of 9.4 (2)° with 
respect to the benzene ring, which lies almost perpendicular to 
the pyrazole ring, with a dihedral between the two planes of 
78.07 (9)°. In the crystal, molecules are linked by weak C— 
H- ■ O hydrogen bonds. 

Related literature 

For the biological activity of pyrazoles, see: Farag et al. (2008); 
Ciciani et al. (2008); Cunico et al. (2006); Ahmad et al. (2010). 
For a related structure, see: Siddiqui et al. (2008). 




Experimental 

Crystal data 

C 20 H 19 N 3 O 4 S 
M, = 397.44 
Monoclinic, P2Jn 
a = 13.862 (5) A 
b = 8.079 (2) A 
c = 17.748 (7) A 
/3 = 108.372 (18)° 

Data collection 

Nonius KappaCCD diffractometer 
Absorption correction: multi-scan 
(SORTAV; Blessing, 1997) 
7mi„ = 0.972, T max = 0.986 

Refinement 

R[F 2 > 2o(F 2 )} = 0.063 

wR(F 2 ) = 0.132 

S = 1.15 

4221 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 1886.3 (11) A 3 
Z = 4 

Mo Ka radiation 
li = 0.20 mm -1 
T = 173 K 

0.14 x 0.09 x 0.07 mm 



7270 measured reflections 
4221 independent reflections 
3206 reflections with / > 2tr(/) 
R m , = 0.046 



256 parameters 

H-atom parameters constrained 
Ap»ax = 0.27 e A~ 3 
Ap mi „ = -0.34 e A~ 3 



D-H-A 


D-H 


H- ■ A 


D-.-A 


D-H-A 


Cl-Hl-Ol' 


0.95 


2.34 


3.216 (3) 


154 


C4-H4- ■ 04" 


0.95 


2.53 


3.435 (4) 


159 


C9-H9A- ■ 03 m 


0.98 


2.54 


3.335 (4) 


138 


C11-H11C-02' V 


0.98 


2.56 


3.498 (4) 


161 


C12-H12/J- ■ 02 iv 


0.99 


2.33 


3.309 (4) 


170 



Symmetry codes: (i) x, y — 1, z; (ii) X + 1, — y + 1, z — |; (iii) — x + |, y + 1, — z + j; (iv) 
-x + 1, -y + 1, -z. 

Data collection: COLLECT (Hooft, 1998); cell refinement: 
DENZO (Otwinowski & Minor, 1997); data reduction: SCALE- 
PACK (Otwinowski & Minor, 1997); program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 for Windows (Farrugia, 1997); software used to prepare 
material for publication: SHELXL97. 

The authors are grateful to the Higher Education 
Commission, Pakistan, and the Institute of Chemistry, 
University of the Punjab, Lahore, Pakistan, for financial 
support. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: LX2223). 
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2-(3,4-Dimethyl-5,5-dioxo-2^,4//-pyrazolo[4,3-c][l,2]benzothiazin-2-yl)-l-(4- 
methoxyphenyl)ethanone 

S. Aslam, H. L. Siddiqui, M. Ahmad, T. Hussain and M. Parvez 
Comment 

Both benzothiazines and pyrazoles are known as versatile biologically active heterocyclic nuclei. Pyrazoles are found to be 
cytotoxic agents (Ciciani et al. , 2008), anti-tumor (Farag et al. , 2008), anti-malarial (Cunico et al. , 2006), etc. In continuation 
to our research interests in biologically active molecules (Ahmad et al, 2010), we have fused both of these heterocycles 
and herein report the synthesis and crystal structure of the title compound. 

The bond distances and angles in the title compound (Fig. 1) agree very well with the corresponding bond distances 
and angles reported in closely related compounds (Siddiqui et al, 2008). The heterocyclic thiazine ring adopts a half chair 
conformation with the atoms SI and Nl displaced by 0.492 (5) and 0.199 (5) A, respectively, on the opposite sides from 
the mean plane formed by the remaining ring atoms. The ethanone group 03/C12/C13/C14 is oriented at 9.4 (2)° with the 
benzene ring (C14-C19) which forms a dihedral angle 78.07 (9)° with the pyrazolyl ring (N2/N3/C7/C8/C10). The crystal 
packing (Fig. 2) is stabilized by weak intermolecular C — H—O hydrogen bonds (see, Table 1). 

Experimental 

Equimolar quantities of 3,4-dimethyl-2,4-dihydropyrazolo[4,3-c][l,2] benzothiazine 5,5-dioxide (1.0 g, 4.01 mmol) and 
/?-methoxyphenacyl bromide (0.92 g, 4.01 mmol) were dissolved in acetonitrile (20 ml) followed by the addition of equimol- 
ar K2CO3 (0.55 g, 4.01 mmol). The mixture was subjected to reflux for 7 h. The completion of reaction was monitored 
with the help of TLC. The precipitates of the title compound formed were collected and washed with methanol. The crystals 
suitable for X-ray crystallographic analysis were grown from a solution of CHCFjiMeOH in 1 : 1 ratio. 

Refinement 

All H atoms were positioned geometrically and refined using a riding model, with C — H = 0.95, 0.98 and 0.99 A, for aryl, 
methyl and methylene H-atoms, respectively. The J/i S0 (H) were allowed at 1.5(7 e q(C methyl) or 1.2(7 e q(C non-methyl). 
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Figures 




Fig. 1. The molecular structure of the title compound with the atom numbering scheme. Dis- 
placement ellipsoids are drawn at the 30% probability level. H atoms are presented as small 
spheres of arbitrary radius. 



Fig. 2. A view of the C — H - 0 hydrogen bonds (dotted lines) in the crystal structure of the 
title compound. H atoms non-participating in hydrogen- bonding were omitted for clarity. 
[Symmetry codes: (i) x, y + 1, z; (ii) - x + 1/2, y + 1/2, - z + 1/2; (hi) - x + 3/2, y + 1/2, - z + 1/ 
2; (iv)x- 1/2, j- 1/2, z+ 1/2.] 



2-(3,4-Dimethyl-5,5-dioxo-2H,4H-pyrazolo[4,3- c][1,2]benzothiazin-2-yl)-1-(4-methoxyphenyl)ethanone 



Crystal data 
C 2 oHi9N 3 0 4 S 
M,-= 397.44 
Monoclinic, P2\ln 
Hall symbol: -P 2yn 
a = 13.862 (5) A 
b = 8.079 (2) A 
c= 17.748 (7) A 
(3= 108.372 (18)° 

F= 1886.3 (11) A 3 
Z=4 



^(000) = 832 

D x = 1.399 MgnT 3 

Mo i&x radiation, X. = 0.71073 A 

Cell parameters from 7270 reflections 

6= 1.0-27.5° 

H = 0.20 mnT 1 

T= 173 K 

Block, colorless 

0.14 x 0.09 x 0.07 mm 



Data collection 

Nonius KappaCCD 
diffractometer 

Radiation source: fine- focus sealed tube 
graphite 



4221 independent reflections 

3206 reflections with / > 2a(7) 
R int = 0.046 
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co and cp scans ©max = 27.5°, 8 m i n - 2.8° 

Absorption correction: multi-scan h = —M 17 
(SORTAV; Blessing, 1997) 

r min = 0.972, r max = 0.986 A = —9 — >10 

7270 measured reflections / = -22->22 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )} = 0.063 
wR(F 2 ) = 0.132 

S= 1.15 

4221 reflections 
256 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: difference Fourier map 
H-atom parameters constrained 

3.1849P] 



w= V[o 2 (F 2 ) + (0M25P) 2 



where P = (F 0 2 + 2F 2 )/3 
(A/o) max < 0.001 

Apmax = 0.27 e A~ 3 

Apmin = -0.34 e A~ 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted ic-factor wR and goodness of fit S are based on F 2 , convention- 
al ic-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > o(F 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


II- *IJJ 

^iso ' *^eq 


SI 


0.74841 (6) 


0.70621 (8) 


-0.04740 (5) 


0.02818 (18) 


Ol 


0.80588 (18) 


0.8557 (2) 


-0.03966 (15) 


0.0421 (6) 


02 


0.65575 (16) 


0.6908 (3) 


-0.11268 (13) 


0.0364 (5) 


03 


0.69947(17) 


0.1379 (3) 


0.20986 (14) 


0.0450 (6) 


04 


0.42507 (16) 


-0.3992 (2) 


0.30314 (12) 


0.0328 (5) 


Nl 


0.71869 (18) 


0.6790 (3) 


0.03472 (15) 


0.0278 (5) 


N2 


0.68248 (17) 


0.2335 (3) 


0.02702 (14) 


0.0249 (5) 


N3 


0.61920 (17) 


0.2872 (3) 


0.06695 (14) 


0.0247 (5) 


CI 


0.8567 (2) 


0.2439 (3) 


-0.04096 (18) 


0.0285 (6) 


HI 


0.8446 


0.1375 


-0.0230 


0.034* 


C2 


0.9282 (2) 


0.2633 (4) 


-0.08003 (19) 


0.0318(7) 


H2 


0.9630 


0.1689 


-0.0903 


0.038* 


C3 


0.9497 (2) 


0.4180(4) 


-0.10439 (18) 


0.0305 (7) 


H3 


0.9994 


0.4292 


-0.1306 


0.037* 
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Atomic displacement parameters (A 2 ) 
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A A77C (\ x\ 

U.UZZj (13) 


A at c*r /i /i\ 

U.UZjO (14) 


A AAA Q /I 1 \ 

U.UUU5 (11) 


U.U1 10 (1Z) 


A AA 1 Q / 1 1 \ 

u.uuiy (ii) 


C15 


A A1/1C / 1 A\ 

U.UZ4:> (14) 


A m/: 1 C\ A\ 

0.0261 (14) 


U.UZ /5 (1 j) 


A AAA/I /I 1 \ 

U.UUUo (11) 


A AAA A ( 1 T\ 

U.UU94 (1Z) 


A AAT ft /I 1\ 

U.UU39 (11) 


C16 


0.0199(13) 


0.0287 (14) 


0.0302 (15) 


-0.0011 (11) 


0.0092(11) 


0.0001 (12) 


C17 


0.0297 (15) 


0.0207 (13) 


0.0269(14) 


-0.0039(11) 


0.0131 (12) 


-0.0039(11) 


C18 


0.0307 (15) 


0.0268 (14) 


0.0245 (14) 


0.0027 (12) 


0.0074 (12) 


0.0027(11) 


C19 


0.0217(14) 


0.0264(14) 


0.0271 (14) 


0.0003 (11) 


0.0051 (12) 


-0.0018(11) 


C20 


0.0378 (18) 


0.0431 (19) 


0.0376 (18) 


-0.0157(15) 


0.0124(15) 


0.0034(15) 



Geometric parameters (A, °) 



SI— Ol 


1.429 (2) 


C8— C10 


1.380 (4) 


SI— 02 


1.439 (2) 


C9— H9A 


0.9800 


SI— Nl 


1.650 (3) 


C9— H9B 


0.9800 


SI— C5 


1.760 (3) 


C9— H9C 


0.9800 


03— C13 


1.212(3) 


C10— Cll 


1.489 (4) 


04— C17 


1.365 (3) 


Cll— H11A 


0.9800 


04— C20 


1.435 (4) 


Cll— HUB 


0.9800 


Nl— C8 


1.428 (3) 


Cll— H11C 


0.9800 


Nl— C9 


1.482 (4) 


C12— C13 


1.521 (4) 


N2— C7 


1.340 (3) 


C12— H12A 


0.9900 


N2— N3 


1.361 (3) 


C12— H12B 


0.9900 


N3— C10 


1.360 (3) 


C13— C14 


1.489(4) 


N3— C12 


1.451 (3) 


C14— C15 


1.397 (4) 


CI— C2 


1.386 (4) 


C14— C19 


1.399 (4) 


CI— C6 


1.394 (4) 


C15— C16 


1.387 (4) 


CI— HI 


0.9500 


C15— H15 


0.9500 


C2— C3 


1.385 (4) 


C16— C17 


1.388 (4) 


C2— H2 


0.9500 


C16— H16 


0.9500 


C3— C4 


1.386 (4) 


C17— C18 


1.397 (4) 


C3— H3 


0.9500 


C18— C19 


1.378 (4) 


C4— C5 


1.391 (4) 


C18— H18 


0.9500 


C4— H4 


0.9500 


C19— H19 


0.9500 


C5— C6 


1.400 (4) 


C20— H20A 


0.9800 


C6— C7 


1.457 (4) 


C20— H20B 


0.9800 


C7— C8 


1.407 (4) 


C20— H20C 


0.9800 


Ol— SI— 02 


118.68 (14) 


H9B — C9 — H9C 


109.5 


Ol— SI— Nl 


108.34 (13) 


N3— C10— C8 


104.5 (2) 


02— SI— Nl 


106.97 (13) 


N3— C10— Cll 


124.4 (3) 


Ol— SI— C5 


109.83 (13) 


C8— C10— Cll 


131.1 (3) 
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supplementary materials 



OZ — M — Co 


1 n^ /in / 1 1 \ 
lUo.4y (13) 


JN 1 — M — Cj 


mc on ( 1 1 \ 
IOj.oO (13) 


P i -7 p /i pin 

CI / — <J4 — CZO 


in c pi\ 
11 /. j (Z) 


PQ XT 1 PQ 

to — jn i — cy 


1 1 Q A d\ 

1 lo.4 (Z) 


XT 1 CI 

Co — JN 1 — M 


111 C 1 ( 1 o\ 

111.03 (lo) 


fCl XT 1 C1 

cy — JN 1 — IM 


110 0 /">\ 

1 lo.Z (Z ) 


f^H XT') XTT 

C/ — JNZ — JN3 


103. / (Z) 


pin XT 1 XT'") 

CIO — JN3 — JNZ 


11/1 1 /i\ 
114.1 (Z) 


Pin XT1 pn 
C1U — JN3 — ClZ 


1 1*7 1 /1\ 
1Z 1 ,1 (Z) 


XT1 XTT P1 1 

JNZ — JN3 — ClZ 


1 1 O *7 /")\ 

llo. / (Z) 


p-> pi /- • /- 
C2 — CI — Co 


1 in a /t\ 
120.0 (3) 


p~> pi o i 
CZ — CI — HI 


1 in n 
1Z0.0 


p/: pi ii i 

Co — CI — rll 


1 in n 
1Z0.0 


p -J p i pi 
C3 — CZ — C 1 


ni i pj \ 
1Z1.1 (3) 


pi po m 

C3 — CZ — HZ 


1 1Q C 

i iy. j 


p 1 p~» XT') 

CI — CZ — HZ 


i iy. j 


PO PQ p /| 

CZ — C3 — C4 


1 in 1 (i \ 
1Z0.1 (3) 


PO pq ii -} 

CZ — C3 — H3 


1 in n 
1Z0.0 


p /| PQ TTQ 

C4 — C3 — H3 


1 in n 
1Z0.0 


PI p /| pc 

C3 — C4 — Cj 


1 1 o n fi\ 
llo. / (3) 


PQ P/l O/l 

C3 — C4 — H4 


1 1A *7 
1Z0. / 


pc p/l I I | 

Cj — C4 — H4 


1 on "7 
1Z0. / 


P/i pc p/: 

C4 — CD — Co 


ill n /q\ 

1ZZ.0 (3 ) 


P/l pc c 1 

C4 — C J — b 1 


1 1 o o /1\ 

1 lo.o (Z) 


p/" pc c 1 

Co — CD — o 1 


1 1 o n /i\ 
llo.y (Z) 


P i p/: pc 

CI — Co — Cj 


1 1 O 1 /1\ 

llo.l (Z) 


p 1 P/T P*7 

CI — Co — C / 


1 1 /i n / 1\ 
1Z4.0 (Z) 


PC P/T P*7 

CD — Co — C / 


I 1 *7 O /1\ 

II /.o (Z) 


XTT n po 
JNZ — C / — Co 


111 (\ f*i\ 

111.0 (Z) 


\n p -7 p /: 

JNZ — C/ — Co 


in n pt\ 
IZj.O (Z) 


po P*7 p£ 

Co — C / — Co 


1 n n /i\ 
lZ3.y (Z) 


Pin po p~7 
CIO — Co — C/ 


1 c\& & /1\ 

lOo.o (Z) 


Pin po xt 1 
CIO — Co — JN 1 


no £ / 1\ 
IZo.o (Z) 


CI CR T\M 




Nl — C9 — H9A 


109.5 


Nl — C9 — H9B 


109.5 


H9A — C9 — H9B 


109.5 


Nl — C9 — H9C 


109.5 


H9A — C9 — H9C 


109.5 


( \ l c 1 XT 1 p O 

(Jl — M — JN 1 — Co 


1 £1 1 /1\ 

— loZ.Z (Z) 


p~> c 1 XT 1 p o 

OZ — & 1 — JN 1 — Co 


£0 O /1\ 

oo.o (Z) 


PC C 1 XT 1 PQ 

Cj — i> 1 — JN 1 — Co 


/I /I A 

— 44.4 (Z ) 


( \ i ci xt 1 pn 

oi — m — jn i — cy 


m pj \ 

— ly.o (3) 


/ \ "> c 1 xt 1 pn 

(_>2 — S 1 — N 1 — C9 


-146.6 (2) 


C5— SI— Nl— C9 


98.2 (2) 


C7— N2— N3— CIO 


0.6 (3) 


C7— N2— N3— C12 


180.0 (2) 


C6— CI— C2— C3 


2.2 (5) 


CI— C2— C3— C4 


-0.7 (5) 
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Pin pii i_ri 1 a 
C10 — Cll — H11A 


1 nn e 

loy.j 


Pin pii iii id 
C10 — Cll — HUB 


1 nn e 

loy.j 


in i a pii nt i n 
H11A — Cll — HUB 


1 nn c 

ioy.5 


Pin pii iii i p 
C10 — Cll — H11C 


1 nn e 

ioy.3 


T_J 1 1 A pii II] l p 

H11A — Cll — H11C 


1 nn e 

loy.j 


iii id pii iii 1 p 
rll IB — Cll — rll 1C 


1 nn e 

ioy.j 


XT1 PII p 1 Q 

JN3 — ClZ — C13 


1 1 1 <c /1\ 

1 1Z.0 (Z) 


XT1 PII IT 1 1 A 

JN 3 — C 1 Z — H 1 ZA 


1 nn 1 

ioy.i 


p|1 P11 TJ11A 

C13 — ClZ — H1ZA 


1 nn 1 

ioy.i 


XT1 PI 1 TJ11TJ 

JN3 — ClZ — H1ZB 


1 nn 1 

ioy.i 


PIQ P11 TJ11T3 

C13 — ClZ — H1ZB 


1 nn 1 

ioy.i 


T_J 1 1 A PI 1 TJ11T3 

H 1 ZA — C 1 Z — H 1 ZB 


1 n*7 o 
10 /.o 


PI P 1 Q pi d 

C>3 — C 1 3 — C 1 4 


1 n n 
1ZZ.0 (3) 


pn p 1 1 
03 — C 1 3 — C 1 Z 


1 in c /i\ 
1Z0.Z) (3) 


pi 1 A P1Q p 1 1 

C 1 4 — C 1 3 — C 1 Z 


in c / 1\ 
11 / .j (Z) 


pk pi/i pm 

ci j — ci4 — ciy 


1 1 o <c /1\ 

llo.O (Z) 


PK pi 1 A P1Q 

C 1 j — C 1 4 — C 1 3 


1 ii & /i\ 
IZZ.o (Z) 


Pin pi/i p 1 ■> 
C 1 y — C 14 — C 1 3 


1 1 O O /1\ 

llo.o (Z) 


pi/ p|f P1/1 

Clo — ClD — C14 


in n /"i \ 
1Z1.0 (3) 


pi/ pic TT 1 C 

Clo — CI j — HID 


nnc 

i iy.j 


P 1 ,/| PK I I 1 C 

C 14 — C 1 j — H 1 3 


nn c 

i iy.j 


pic p ^ i c pn 
C 1 j — C 1 o — C 1 / 


line (i\ 

ny.j (3) 


p 1 C PIP, 1 1 1 /, 

C 1 j — C 1 0 — H 1 0 


1Z0.Z 


p 1 -7 p|/ III/' 

C 1 / — C 1 o — H 1 o 


1 in i 
1Z0.Z 


P/i pn p i 
U4 — C 1 / — C 1 0 


ii/i ^ 
1Z4.0 (3) 


Pi/i p i n p 1 q 

<J4 — CI / — Clo 


11 r 1 /l\ 

1 1 D.Z (Z) 


p 1 /C pn PIO 

Clo — CI / — Clo 


i in i /I \ 
1Z0.Z (3) 


Pin pio pn 

ciy — cio — ci / 


1 1 n n /i\ 
liy.y (3) 


Pin pio 1 1 1 o 

c i y — C 1 o — H 1 o 


i in i 
1Z0.1 


p 1 -7 PIO Tilt) 

C 1 / — C 1 o — H 1 o 


1 in 1 
1Z0.1 


pi o pm pi /i 

cio — ciy — ci4 


1 in o pj\ 
1Z0.O (3) 


pio pm 1 1 1 n 

cio — ciy — my 


iiy.o 


p i /i pm it t n 

c 1 4 — c i y — H i y 


1 1 n ^ 

iiy.o 


04 T?0 T470A 


1 HQ S 

1 U;7. J 


04 — C20 — H20B 


109.5 


H20A — C20 — H20B 


109.5 


04 — C20 — H20C 


109.5 


H20A — C20 — H20C 


109.5 


H20B — C20 — H20C 


109.5 


p /C P*7 PO XT1 

Co — C / — Co — JN 1 


1 1 ( A\ 

2.2 (4) 


pn xt 1 p o pm 
Cy — JN 1 — Co — C 1 0 


oy.i (4) 


ci xt 1 p o pm 
M — JN 1 — Co — C10 


1 /lO O 

~14o.3 (3) 


\|i PO P"7 

cy — in i — Co — c / 


iii 1 (i\ 
-11Z.1 (3) 


C1 XT 1 PO P*7 

SI — N 1 — C8 — C7 


in /i { a \ 
30.4 (4) 


N2— N3— C10— C8 


-0.1 (3) 


C12— N3— C10— C8 


-179.5 (3) 


N2— N3— C10— Cll 


-178.1 (3) 


C12— N3— C10— Cll 


2.5 (5) 


C7— C8— C10— N3 


-0.4 (3) 
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po pi r^A pc 
C2 — C3 — C4 — CD 


-1.3 (4) 


mi po pin mi 
JN 1 — Co — CIO — JN3 


1 *70 C (1 \ 
1 /O.J [5) 


pi p^i pc p/i: 
C3 — C4 — CD — Co 


1 H ( A\ 

1.7 (4) 


p~7 pq nn P11 
C / — Co — C 1 0 — C 1 1 


1 11 A (1\ 

1 1 1 A [5) 


pi p/i pc c 1 
CJ — C4 CD — b 1 


—1/1.5 \1) 


\n p o pin n i 
JN 1 — C8 — CIO — Cll 


-3.7 (5) 


r\\ cm pc C^A 

Ul — ol — CD — C4 


-33.1 (3) 


( ■ i n mi pi! 

C1U — JN J — C12 — J 


0") Q f1\ 

—yZ.y {5 ) 


p.^ c 1 pc p/i 
U2 — b 1 — CD — C4 


yo.o (Z) 


mi mi rn p 1 *5 
JN2 — JN3 — C12 — C1J 


on h (i\ 
5 /. / \5) 


Ml CI PC f^A 

JN 1 — S> 1 — CD — C4 


— i4y.o (z j 


m*j /^n p«i 
JN 3 — C 1 2 — C 1 J — U 5 


U.4 (4j 


p. 1 ci pc p/: 

(J 1 — a 1 — CD — Co 


153.1 (z) 


mi rn n i pu 
JN3 — C12 — Clo — C14 


—i /y.u (z) 


p,') c 1 pc p/r 
U2 S> 1 — CD — LO 


— 1 1 .1 {!) 


(Ji — C 1 i — C 1 <H C 1 D 


1 11.1 (3 J 


\ti ci pc p/: 
JN 1 — 5 1 — CD — Co 


3o.4 (3) 


pit rn pn pir 
C12 — C13 — C14 — C1D 


O Z f A\ 

-8.5 (4) 


pi p 1 p/; pc 
C2 — Ci — Co — CD 


1 O (A \ 

-1.8 (4) 


P.1 pi 1 ] pu pin 

— C 1 i — C 1 4 C 1 9 


n h ( a\ 

-9.7 (4) 


p^ p 1 p/: p~7 
Cz — C 1 — Co — C / 


1 *7A Q /"I \ 

—i /y.o (3) 


pn pn pu pin 
C12 — C1J — C14 — C19 


1 £.C\ £ (1\ 

loy.o (3) 


p^i pc p/: pi 
C4 — CD — Co — C 1 


A 1 (A \ 

-0.2 (4) 


pin pii PIC pi£ 

C19 — C14 — C1D — C16 


1 1 f A\ 

1 .3 (4) 


c 1 pc p/; ( ' 1 
S> 1 — CD — Co — C 1 


1 1 5.5 (Z) 


P 1 1 PU pir pi<r 

C13 — C14 — C1D — Clo 


i /y.4 (3) 


f^A pc p/: p~7 
C4 — CD — Co — C / 


1 *70 A f1\ 
1 /O.U (3) 


pii pic pu pn 
C14 — C1D — Clo — CI / 


a n ( a\ 
— v.y (4) 


C1 PC P£ /~""7 

b 1 — CD — Co — C / 


o c n\ 

-8.5 (3) 


poa r\A pn pu 
C2U — U4 — C 1 / — C 1 0 


-1.8 (4) 


Ml \T1 p"7 PQ 

JN i — JN 2 — C / — Co 


-U.6 (i) 


pnn r\A P 1 "7 PI o 

C2U — U4 — C 1 / — C 1 0 


1 *7*7 n 

1 / I .y [5) 


m*} mi p~7 p/; 
JN 3 — JN 2 — C / — Co 


1 /O.O (2) 


pic pu pn r\A 
C 1 D — C 1 0 — C 1 / — 04 


1 *7H ^ (1 \ 

1 /y.j (3) 


pi p/: p~7 \n 
C 1 — Co — C / — JN 2 


— 1D.4 (4) 


pi c pi*c pn pio 
C 1 D — C 1 o — C 1 / — C 1 o 


A 1 ( A\ 

-0.1 (4) 


pc p/: r^n mo 

CD — Co — C7 — N 2 


166.6 (3) 


P./1 PIT PIO pin 

04 — C17 — C18 — C19 


—179.0 (2) 


CI— C6— C7— C8 


164.2 (3) 


C16— C17— C18— C19 


0.7 (4) 


C5— C6— C7— C8 


-13.9 (4) 


C17— C18— C19— C14 


-0.2 (4) 


N2— C7— C8— CIO 


0.8 (3) 


C15— C14— C19— C18 


-0.7 (4) 


C6— C7— C8— CIO 


-178.8 (3) 


C13— C14— C19— C18 


-179.0 (3) 


N2— C7— C8— Nl 


-178.2 (3) 







Hydrogen-bond geometry (A, °) 



D—H-A 


D — H 


H---A 


D-A 


D—H-A 


CI— Hl-Ol' 


0.95 


2.34 


3.216 (3) 


154. 


C4— H4-04 ii 


0.95 


2.53 


3.435 (4) 


159. 


C9— H9A-03 m 


0.98 


2.54 


3.335 (4) 


138. 


Cll— HllC-02 iv 


0.98 


2.56 


3.498 (4) 


161. 


C12— H12B-02 iv 


0.99 


2.33 


3.309 (4) 


170. 


Symmetry codes: (i) x, y-\,z; (ii) x+1/2, 


->>+l/2,z-l/2; (iii) 


-x+3/2,>>+l/2,-z+l/2; (iv) 


-x+1, -y+\, -z. 
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